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ILLINOIS TOOL WORKS INC. 


в. GEAR TRAINING PROGRAM 
FUNDAMENTALS PRODUCTION INSPECTION 


I BASIC FUNDAMENTALS 


a. Gears and their uses. 

b. Types of Gears. 

c. History of Gears. 

d. The involute and why. 

e. Involutometry - contact, ratio, etc. 

f. Interference and involute systems-modifications. 
Б. Helical Gears (Lead-Crown). 

В. General Formula 

i. Mathematics - (I.T.W. Trig Book). 


II THE GEAR BLANK 


a. Gear Materials 
Ё etallic 
2. Non-Metallic 


: b. Thru Hardening 
2. Distortions and Controls 


c. Surface Treatments と бае! 
І. Lubricity ў Снос»  /НомРзай) 


2. Hardness ше 
3. Арреагапсе CHIEF ЛЕТ а ји 57 


d. Рросеѕѕіп 
Т. Турев of Machines Employed 
2. Tolerances and Specifications 


3. Examples 


III HI SPEED STEELS 


a. Common Types 

b. Special Types 

c. Heat Treatments - Metallurgy - Forging Choe Т, 
d. Controls 

e. Surface Treatments 

f. Special Cases 
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TV PRODUCING THE GEAR ТООТН 


A. 


07 
L] 


D. 


General 


2. 
3. 
4, 


oughing 

Soft Finishing 
Hard Finishing 
Honing 


Hobbin 
І. The Hobbing Machine 


a. Types and Manufacturers 
b. Schematic - Index 6 Feed 
c. Schematic Differential 


The Hob 

a. The hob and the gear 

b. How a hob cuts 

c. Types of hob shifting 2 ; 

d. Feeds and Speeds Ore Kurz 
e. Multiple Thread Hobs г Та こら と ンプ の 
f. Hob Classes and Tolerances CHIEF INSPECT 
г. Hob Sharpening and Control 

h. The effect of hob and mounting errors оп |gears 
i. Hob a Gear (Crown Hobbing) 


Shaping 
е e Gear Shaper 


a. Types and Manufacturers 
b. Schematic - principles 
c. Comparison to Hobbing 


The Shaper Cutter 

a. Know Your Shaper Cutters 

b. Resharpening доню бувѕою№ 

с. The effect of the cutter mounting Ты 
and errors on the gear. CHIEF FNEINERR , foet 

d. Dynamic cutting pressures 1 NSTRUMENT Div. 


Shavin 
1. Тһе Shaving Machines 


а. Types and manufacturers 
Ы. Schematic (thru and underpass) 
с. Crown Shaving 


The Shaving Cutter and Hone 
a. Resharpening 
b. Modifying 


Grinding 


e Grinding Machines 
а. Flat side wheel generating 
b. Formed Wheel 
с. Worm Type Wheel 
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SPECIAL TYPES OF GEARS 


А. Skew Axis Gears 
І. Worm and Wheel 
2. Нуроіа 
3. Spiroid etc. -- Woody Matson 


В. Intersecting Axis Gears 


DESIGN BUILD AND INSPECT - GEAR SET 


A. Design 
1, ак Ratios 


2. Horsepower 

3. Center Distance 

ц. Strength (Dia. Pitch - Face Width) 
5. Surface Durability 

6. Circular Pitch 

7. Tooth Thickness 


B. Inspection Data 
І. Classes & Tolerance 
a. Size 
b. Runout 
с. Involute 
d. Lead 
е. Spacing 


2. Inspection Machines 
a. Analytical 
b. Functional 


C. Build в Inspect 
. ich machines to use 
2. What ciass of tooling 
3. Fixtures 
у. Production Inspection 
5. Laboratory Inspection 
6. Size Inspection 


INDIVIDUAL INSTRUCTION AND PROBLEMS OR PLANT TOUR 
(BY REQUEST) 


This program is flexible and changed to meet the 
need of each group of trainees. 


ILLINOIS TOOL WORKS INC. 
GEAR TRAINING PROGRAM 
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Рок #11 


Готы #.1 (2-83) 


DP = DIAMETRAL PITCH WD = WHOLE DEPTH CTT = СР/2 
CP = CIRCULAR PITCH TR = TIP RADIUS СР = П/ОР 
CTT=CIRCWLAR TOOTH THICKNESS PA = PRESSURE ANGLE 
ADD = ADDENDUM 


HOB 
TOOTH 


FOR HOBBED GEARS FULL DEPTH 


.157/ ОР 
ҒІМЕ РІТСН 
20 DP 8 FINER 


, 2.440/DP .534/0P 
ROUND 
воттом 2.335/0Р .42 が DP 


2.250/0Р .317/0Р 


FULL ROUND .80Q/DP 2.000/DP .$OC/DP 
BOTTOM 


2. 250/DP, 


GLENNON & Кимм. INC., CHICAGO 


@ | INVOLUTE GEAR TOOTH SYSTEMS 


РАЛИ г, 


гоны #-1 (2.83) 


SHEET 2 ОЕ 


FOR SHAPED GEARS FULL DEPTH 


FELLOWS 2.250/0Р 
PRE SHAVE 2,400/DP 


1/0Р 2.200/0Р+.002 
ЕІМЕ РІТСН 1 
2ODP&FINER 


FOR SHAPED GEARS STUB DEPTH 


жооле| evo |ж | 
FELLOWS | 2250/0P, 
COMBINATION | 
PITCH SEE PAGE ! 


& TC * TIP CHAMFER 
A TIP CHAMFER IS USUALLY APPLIED TO THE TIPS OF THE 


TEETH OF THE GEAR SHAPER CUTTER. THÉ RADIAL HEIGHT OF 
THE CHAMFER 15 APPROXIMATELY .О6О/ОР ТО 100/ОР AND WILL 


VARY ACCORDING TO PITCH. 


GLENNON а KERN, інс. 


‘STANDARD PROPORTIONS 


